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6Chapter 6

Free cartilage grafts and healing by secondary 
intention; A viable reconstructive combination 

following the excision of non-melanoma skin 
cancer in the nasal alar region
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Abstract
Objective
To assess the feasibility and outcome of free car-
tilage grafts left to heal by secondary intention in 
the reconstruction of nasal alar skin defects.

Design
We describe the retrospective analysis of 13 pa-
tients treated in a single department with the use 
of free cartilage grafts in combination with sec-
ondary intention healing for reconstruction of the 
alar subunit and lateral nasal wall defects follow-
ing Mohs surgery for cutaneous malignancy. Out-
come measures included patient and surgeon sat-
isfaction, alar retraction, cartilage extrusion, nasal 
valve collapse, revision rate and healing time. 

Results
All wounds healed uneventfully by secondary 
intention and the results were gauged as at least 
satisfactory by the patient and surgeon. In three 
patients minor aesthetic faults were evident; in 
one patient the underlying cartilage was promi-
nent and he also developed a hypertrophic scar, in 
one patient there was some alar notching, and one 
other patient developed a hypertrophic scar. One 
patient had a functional complaint of nasal block-
age at the operated side. 

Conclusions
Free cartilage implants in combination with sec-
ondary intention healing is a relatively simple, 
cost-effective, one stage technique. Our results  
show this alternative reconstructive method to be 
a viable option for small and deep defects of the 
alar subunit and nasal sidewall of the nose. The 
donor site morbidity for the patient is limited to 
the ear.
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Introduction
Cancer occurs more often on the skin of the nose 
than on any other organ of the body.1 In a personal 
series of 1600 facial skin cancers, the nose was af-
fected in 56% of cases. The majority of cutaneous 
nasal malignancies is found on the most project-
ing lower two-thirds of the nose, specifically on 
the alar and lateral nasal wall sites. Of the nasal 
skin tumors 28% were located on the nasal side-
wall, 21% on the ala while 18% encompassed at 
least part of both these nasal subunits. Although 
reports vary, basal cell carcinoma (BCC), squa-
mous cell carcinoma (SCC) and melanoma of the 
nose have respective frequencies of 85%, 14% 
and 1%.2     
	 In this aesthetically important area, there is a 
tendency towards narrow excision margins in an 
effort to simplify reconstruction and this may ac-
count for the high recurrence rate of nasal BCCs 
described in the earlier literature.3       

	 Our policy is to perform a reconstruction 
only after pathological margins are proven to be 
clear. Fifty-two percent of our facial skin cancers 
were treated using Mohs micrographic surgery 
which although seemingly time-consuming al-
lows sameday reconstruction.4 Other advantages 
include preservation of more tissue than conven-
tional surgery, higher cure rates and cost effective-
ness.5,6 When we use conventional surgical exci-
sion, we allow 3-4 days for the paraffin sections to 
be histologically examined before we reconstruct 
the defect.
	
Nasal alar reconstruction
The reconstructive options for nasal alar skin de-
fects following skin tumor excision include (from 
simple to more complex) primary repair, healing 
by secondary intention, skin and composite grafts 

and skin flaps. Free flaps have a specific indica-
tion for massive nasal defects.7  Primary closure is 
rarely an option owing to the relative immobility 
of the alar skin. All the remaining methods have 
their advantages and disadvantages. The patient’s 
age, general health and aesthetic goals must be in-
cluded in the decision-making process.

Cartilage grafting
When considering reconstruction of defects of 
the alar subunit, with or without some extension 
to the nasal side wall, it is important to anticipate 
for alar retraction.8  Therefore, it is a wise surgi-
cal rule that any defect within 5 mm of the free 
alar margin has a non-anatomical cartilage batten 
graft placed in the free alar margin to prevent alar 
retraction. While additional cartilage is placed to 
prevent retraction, the added support in the alar 
region also aims to prevent external valve col-
lapse. In the same sense, cartilage grafts in the 
supra-alar area or the lateral nasal wall help to 
prevent internal valve collapse. Robinson and 
Burget9 emphasize the special attention required 
in reconstruction of the lateral nasal wall due to 
risk of nasal valve malfunction. 

Healing by secondary intention
Healing by secondary intention is characterized 
by filling of the defect with granulation tissue, re-
epithelialization and subsequent wound contrac-
tion. Studies by Zitelli10,11 showed that in properly 
selected circumstances, secondary intention heal-
ing offers functional and cosmetic outcomes equal 
or superior to that achieved by grafts or flaps. 
One of the most important factors determining 
outcome is the location of the wound. The nose 
can be divided into aesthetic subunits that vary in 
contour.12 Zitelli characterized the most favorable 
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sites of healing by secondary intention on the nose 
as the medial canthal area and alar crease – part 
of the NEET areas (concave surfaces of the nose, 
eye, ear, and temple). Wounds on the lateral nasal 
wall may produce a satisfactory result but wounds 
on the dorsum and tip invariably result in flatten-
ing of the convex contour. From an aesthetic point 
of view, a relatively small superficial wound in a 
concave anatomic area, in a fair-skinned individ-
ual, is considered an ideal indication.13   

Healing by secondary intention over exposed 
cartilage
Up to the present time, the pervading paradigm 
has been that healing by secondary intention is 
considered unfavorable in cases in which there is 
exposed cartilage owing to possible desiccation 
necrosis. However, incidental reports describe fa-
vorable outcomes, e.g. on the auricle.14 In areas 
with exposed auricular cartilage, small punch bi-
opsy-like excisions of cartilage can be performed 
to encourage the formation of granulation tissue 
from the opposite side of the cartilage. Snow et 
al15  have demonstrated that even exposed facial-
scalp bone heals well in the vast majority of cases 
by second intention healing. 
	 In view of this background knowledge, the 
question can be raised, “Is it possible to leave a 
free cartilage graft to heal by secondary inten-
tion?” Or, in other words, “Is it really necessary 
to use a skin flap to cover a free cartilage graft?” 
Healing by secondary intention has not been de-
scribed in those cases where the cartilage is ap-
plied as a free graft. Traditional thinking suggests 
that a free cartilage graft would need to be covered 
with a vascularized skin flap to prevent necrosis.

Methods
With our technique, free cartilage grafts are used 
in alar defects to buttress the alar side wall. They  
are partially buried in subcutaneous pockets. 
The fact that the cartilage is partially buried, at 
least theoretically, optimizes the blood supply to 
the graft. We attempt to leave the perichondrium 
attached to the outer surface of the graft to help 
prevent desiccation and to provide an optimal 
framework for secondary intention healing.
	 This study involves seven women and six 
men (mean age, 68 years; range 32-89 years) 
who underwent resection of non-melanoma 
skin cancer. All 13 cases are summarized in the 
Table. All patients had successfully undergone 
BCC clearance by means of Mohs surgery or 
standard excision with pathologic control.
	 The resulting defects were all relatively small 
(10-20 mm), with intact nasal lining. The de-
fects encompassed a portion of the alar subunit 
and in most cases involved a part of the nasal 
side wall of the nose. Typically, all nasal defects 
were reconstructed with a free cartilage implant 
which was left partially uncovered. Figure 1 de-
picts a typical case of a defect located within the 
borders of the alar subunit (Figure 1A and B). A 
free autogenous conchal cartilage graft was used 
in all cases to replace any resected cartilage and 
to support the alar rim and nasal valve. (Figure 
1C) The grafts were partially buried in subcu-
taneous pockets to heal by secondary intention 
(Figure 1D). In most cases, the graft was fixed 
to the nasal lining with absorbable mattress su-
tures.
	 All wounds were treated with a packing of 
fusidate sodium (Fucidin) ointment and a non-
adherent fluid-permeable contact layer (Uni-
tulle®) directly applied to the wound, followed 
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Figure 1. 
A and B, Original 
defect mainly on the 
alar subunit. C, Free 
autogenous conchal 
cartilage graft is used 
to support the alar rim 
and nasal valve. D, 
The graft is partially 
buried in subcutane-
ous pockets and left 
to heal by secondary 
intention. E, Cover-
ing with a packing of 
fucidin® ointment and 
a non-adherent fluid 
permeable contact 
layer directly applied 
to the wound (Unitulle 
®) F, Almost full epi-
thelization at 5 weeks.  
G-I, Aesthetic result 
after 7 months, there 
is still some redness of 
the scar.

1A

1C 1D

1E 1F

1G 1I1H

1B
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by a non-adherent absorbent layer (Telfa®) to 
take up wound exudates for one week. (Figure 
1E) After a check up at an outside clinic, pa-
tients had to clean the wounds themselves on a 
daily basis. After the wounds were rinsed with 
tap water, fusidate ointment and a nonadherent 
dressing (Telfa) were applied until the wound 
was healed. The whole purpose was to create a 
moist post-operative wound environment, as it 

has been shown to promote healing.10,16-18  Heal-
ing time and photographic follow up were regis-
tered in all cases.

Results
The results of the combination of cartilage 
grafts and secondary intention healing are il-
lustrated below with two typical cases. In all 
cases, there was complete and successful reepi-

Table. Patient and wound characteristics.  
 

Pat. 
No. 

M/F 
Age Tumour 

Prim./ 
recur. 

Follow-
up Ala Side-wall Tip 

Defect  
size, *  
Mm2 

Cheek 
advance. 

flap 
 

1 M, 60 Micronod BCC Prim. 49 # #   12 
 

No 
 

2 M, 32 Solid BCC Prim.  12 # #   10 
 

No 
 

3 F, 62 Solid BCC Prim. 12 # # # 15 
 

No 
 

4 F, 60 Solid BCC Prim. 25 # #   10 
 

Yes 
 

5 F, 39 
 
Solid BCC Prim.   6 #     8 

 
No 

 
6 F, 56 Solid BCC Prim. 9 # #   13 

 
No 

 
7 M, 89 Solid BCC Recur.  11 # # # 17 

 
No 

 
8 M, 64 Solid BCC Prim.  36 # #   10 

 
No 

 
9 M, 89 Solid BCC Prim. 20 # #   ? 

 
No 

 
10 M, 75 Infiltrating BCC Prim. 27 # #   20 

 
Yes 

 
11 F, 37 Solid BCC Prim.   8 # #   12 

 
No 

 
12 F, 72 Infiltrating BCC Prim. 6 # #   20 

 
Yes 

 
13 F, 72 Solid BCC Prim. 12 # #   15 

 
Yes 

          
 M = man; F =female; BCC= basal cell carcinoma; # = affected side 
* The sizes of the defects were estimated on the basis of the size of the ala, which in most patients is 1 cm in 
width and 2 cm in length. 
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thelialization by secondary intention in 4-6 
weeks. Both patient and physicians assessed the 
results as either good or satisfactory. Follow-up 
ranged from 6 to 49 months, with a mean of 17 
months. There were aesthetic complications in 
three cases. In one case, the underlying cartilage 
was slightly prominent and a hypertrophic scar 
developed (a minor cartilage graft revision was 
undertaken). Another case demonstrated alar 
notching (Figure 2) and a hypertrophic scar de-
veloped in a third case. There was also a patient 
with complaints of nasal blockage on the side 
that had been surgically treated, partly owing to 
a preexisting anterior septal deviation. None of 
these patients considered revision at that time. 

Case 1 
A 43-year-old woman presented with an alar 

defect after complete tumor clearance, which 
was achieved with two Mohs sessions (Figure 
1). Emotionally, she would not consider a na-
solabial flap because she did not want a pedicle 
on the face for three weeks or a possible scar 
on her cheek. Despite her use of methotrexate 
for rheumatic arthritis, we opted for the sim-
plest technique, which was secondary intention 
healing while supporting the free alar rim with 
a cartilage graft. Remarkably, there was little 
granulation tissue in the wound the first 12 days 
after surgery. Whether this was attributable to a 
lingering effect of methotrexate therapy, with a 
half time of 3-10 hours is not clear. However, 
normal healing took over and full epitheliaza-
tion was achieved at six weeks. After epitheli-
alization, further improvement of color, van-
ishing of skin differences and retraction were 

Figure 2.
A, Original defect on ala . B, Alar notching (arrow) of the reconstructed side of the nose.
C, Non-operated side of the nose

2A 2B 2C
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noted. Some redness of the scar remained at 
seven months. The patient was satisfied with the 
achieved outcome.

Case 2   
An 89-year-old man presented with a recurrent 
BCC of the right side of the nose (Figure 3). 
Mohs excision was undertaken to ensure full 
tumor clearance. The resulting defect involved 
part of the ala, sidewall and tip subunits. A part of 
the alar cartilage was resected potentially lead-
ing to alar retraction. Because of the patients’ 
age and health status, along with his disinterest 
in aesthetics, reconstruction was performed us-
ing autogenous conchal cartilage to support the 
nasal sidewall in combination with secondary 
intention healing. Full epithelialization was seen 
at five weeks. The patient and doctor were sat-
isfied with the cosmetic outcome of the repair 
and the patient defaulted from follow-up after 
11 months.

Discussion
Small superficial defects of the nasal alar region 
can be left to heal by secondary intention heal-
ing if the defects are small (< 1cm). Medium-
size superficial defects can be covered by full-
thickness skin grafts. If subcutaneous tissue is 
missing, a subcutaneous hinge flap from the 
cheek with or without cartilage can be used in 
combination to fill in the defect. Covering can 
be obtained by secondary intention healing or a 
skin graft.19 Large (> 1.5 cm) nasal alar defects 
need cartilage support and covering. Tradition-
ally, the external covering can be supplied by 
either a nasolabial flap or a forehead flap.19 Most 
often, an interpolated nasolabial flap is indicated 
for defects that are limited to the alar unit with 

Figure 3.
A, Original large defect on ala, sidewall and tip 
of the nose, also some tip cartilage was resect-
ed. B-D, Aesthetic result after 11 months, alar 
cartilage graft in free edge of ala extending up 
to the nasal tip has prevented alar retraction in 
this case.

3A 3B

3C

3D
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minimal lateral nasal wall involvement. Other-
wise, a forehead flap is indicated. Both an inter-
polated nasolabial flap and a forehead flap need 
a second stage to divide the pedicle. In addition 
to these covering options, the surgeon also needs 
to plan for possible alar retraction. As previous-
ly stated, it is a general surgical assumption that 
any defect within 5 mm of free alar margin is in 
need of a nonanatomically placed cartilage bat-
ten graft to prevent alar retraction.8, 20  
	 Historically, all cartilage grafts have been 
covered by a good vascularized layer (skin flap 
or subcutaneous hinge flap) to prevent desicca-
tion necrosis.9, 19 Here in, we present a series of 
13 cases that were reconstructed using free car-
tilage implants partially left to heal by second-
ary intention. There were no cases of infection 
or cartilage loss. The majority of patients were 
satisfied with the aesthetic outcome, especially 
because there was little morbidity. However, 
there was a 23% risk of minor aesthetic faults 
in our series, which, if needed, can be repaired 
with minor revisions. This one-stage procedure 
represents a cost-effective and patient-friendly 
method, particularly in cases in which the pa-
tients accept compromizes regarding their cos-
metic appearance. 
	 It is important that the free cartilage graft is 
partially buried in subcutaneous pockets. The 
uncovered central part of the graft may yield 
part of its blood supply from the well-buried 
vascularized remaining portion of the cartilage. 
We leave the perichondrium attached to the 
outer surface of the graft to help prevent des-
iccation and provide a bed for secondary inten-
tion healing. The perichondrium itself contains 
a vascular network,21 which may be responsible 
for the good survival rate. 

	 Special attention is needed for proper place-
ment of the cartilage graft. The graft is 2 to 2.5 
cm in length and 0.75 to 1.5 cm in width and 
is usually obtained from the contralateral con-
chal cartilage. Laterally, the graft is secured in 
the soft-tissue pocket which is created towards 
the alar base; medially, the graft is secured to 
the caudal aspect of the alar cartilage, just lateral 
to the dome. The inferior margin of the graft is 
placed so as to support free alar margin. Great 
care is taken to obtain an adequate position and 
symmetry. It is important that the graft is blend-
ed well into the surrounding tissues to prevent 
visibility. Mattress-type sutures (fast-absorbing 
polyglactin 910 (vicryl) 4.0 or 5.0), tied in the 
nasal cavity, secure the graft in position and at-
tach the vestibular skin to the graft to enhance 
blood supply. 
	 Proper wound care is of paramount impor-
tance for optimal wound healing. The main goal 
is prevention of graft and wound desiccation. 
After five to seven days of wound occlusion, our 
regime for wound care includes cleaning once 
to twice daily with tap water, coating with oint-
ment (fusidate) and covering with a nonadher-
ent wound dressing (Telfa®) to prevent excess 
crusting and desiccation.
	 In case of deep tissue defects, the cartilage 
graft not only serves to buttress the alar side-
wall, but also fills in the defect and creates a nice 
convexity of the ala. In contrast to subcutaneous 
hinge flaps, no additional incisions are needed 
and there is no chance of effacement of the alar 
facial sulcus when the hinge point of the sub-
cutaneous hinge flap is not properly placed. In 
particular, more medially located defects are dif-
ficult to cover with pedicled subcutaneous tissue 
harvested from the medial check area.
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	 Larger tissue defects, which possibly induce 
more wound contraction, may have a higher risk 
of alar notching and hypertrophic scar forma-
tion. These aesthetic faults should be weighed 
against the expectations of the patient and the 
morbidity of alternative reconstructions. Some 
older men and women are not particularly con-
cerned about aesthetics and mainly wish for 
tumor clearance and good function. Therefore, 
when the skin of the alar rim is 4 to 5 mm intact 
and the defect of the ala and/or sidewall does 
not extend beyond 12 mm, a cartilage graft in 
combination with secondary intention healing is 
a good option. In case of a large defect and intact 
alar rim, there are several possibilities; a nasola-
bial or forehead flap or a cartilage graft buried 
with a subcutaneous hinge flap, which is left to 
heal by secondary intention or covered with a 
full-thickness skin graft, can be used. 

Conclusions
We recommend using a free cartilage implant, 
placed in subcutaneous pockets of the ala, com-
bined with secondary intention healing as an 
alternative, simple, effective one-stage method 
of reconstruction, for relatively small but deep 
defects involving the alar subunit and nasal side 
wall of the nose, with little morbidity for the pa-
tient. 
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